V. 3. 3-TATUM TATUM ROUTI NG OPERATI ON

| dentifier: TATUM

Application: All prograns

Description: Tatum coefficient routing can be used to apply a
constant lag to flow when the desired lag is equal to or a multiple
of the ordinate spacing. This nethod also has the ability to
variably attenuate flow in a reach because of different coefficients
for different |ayers. Therefore, this nethod can be applied at a
point to account for attenuation in a channel system above a
headwater gage. A limtation of this method is that it is not
closely tied to the physical processes or river hydraulics within a
reach.

The sum of the Tatum coefficients for a given layer usually is 1.0.
If the sumof the coefficients does not equal 1.0 then a percentage
| oss or gain occurs in the reach.

A conpl ete description of this Operation is in Chapter 11.4-TATUM

Al l owabl e Data Tine |Intervals: 1, 2, 3, 4, 6, 8, 12 and 24 hours

Tine Series Used:

Form of Data M ssi ng

Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval All owed
I nfl ow L3/ T CMs I yes n/ a any no
Qutfl ow L3/ T CMs @) yes addi tive 1/ yes

1/ Must be greater than or equal to the data tinme interval of inflow
time series.

I nput Summary: The card input for this Operation is as foll ows:

Card For mat Col ums Cont ents

1 5A4 1-20 CGeneral information for this Operation
2X, 2A4 23-30 Internal identifier for the inflow tine
series

1X, A4 32-35 Data type code for the inflow tine
series

3X, 12 39-40 Time interval for inflowtine series
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Card For mat Col ums Cont ents

2X, 2A4 43-50 Internal identifier for outflow tine
series (blank if routing at a point)

1X, A4 52-55 Data type code for outflow time series
(blank if routing at a point)

3X, 12 59-60 Time interval for outflow tine series
(blank if routing at a point)

2X, 13 63-65 Number of |ayers

4X, 11 70 Carryover control indicator:
0O = all carryover equal zero by
def aul t

1 = carryover read from data cards

2 7F10.0 1-70 Nunber of Tatum coefficients for each
| ayer beginning with bottom | ayer

Card 3 is not needed if there is only one |ayer.

3 7F10. 0 1-70 Upper linmt of flow for each |ayer
begi nning with the bottom | ayer (CM5) -
there is no upper linmt for the top
| ayer

4 7F10. 0 1-70 Tatum coefficients for a layer - first
coefficient is at tinme zero - repeat
card 4 as nmany tinmes as needed to read
all coefficients for a |l ayer

Repeat Card 4 for each |ayer

Card 5 not needed if the carryover control indicator on Card 1 is
equal to zero.

5 7F10. 0 1-70 Initial carryover for a |ayer (CM).
The carryover for a layer is the n-1
previous inflows for the |ayer where n
equal s the nunber of Tatum coefficients
for the layer. |If there is only one
Tatum coefficient for a layer, card 5 is
not needed for that layer. The
carryover for the bottom Il ayer is input
first.

Repeat Card 5 for each layer with nore than 1 Tatum coefficient.
Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple

output fromthe paranmeter print and carryover print routines is shown
in Figure 2. There is no output fromthe execution routine.
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Error and Warni ng Messages: The error and warning nessages generated
by this Operation and the corrective action to take when they occur
are as follows:

1. **ERROR** QUTFLOW Tl ME | NTERVAL = XX HOURS IS LESS THAN THE
I NFLOW TI ME | NTERVAL = XX. THI S IS NOT ALLOAED FOR THI S
OPERATI ON

Action: Use an outflow time interval that is greater than or
equal to the inflow time interval

2. **ERROR** THE NUMBER OF LAYERS IS ZERO

Action: Check the input data to insure that the nunber of
| ayers is non-zero.

3. **ERROR** THE NUMBER OF TATUM COEFFI CI ENTS FOR A LAYER | S ZERO.

Action: Check input data and make sure that the nunber of
coefficients is not zero for all |ayers.

4. **ERROR** FLOW RANCGES FOR LAYERS ARE NOT | N | NCREASI NG ORDER
Action: Put the maxi mum flows per |ayer in increasing order.

5. **WARNI NG** COEFFI CI ENTS PER LAYER DO NOT TOTAL TO 1. A LGCSS
OR GAI N OCCURS | N THE REACH.

Action: Revise Tatumcoefficients if a gain or loss is not
i nt ended.

Carryover Transfer Rules: Since carryover for each layer is the nost
recent inflows for the layer, the total inflow for the previous tine
periods can be totally or partially reconstructed. Using these
reconstructed total inflows and the new paraneters, an estimate of
the new carryover val ues can be determ ned. This carryover transfer
process may not be exact; thus, it could take several time intervals
before the effect of the old carryover on the new paraneters is no

| onger noticeabl e.

Punch Card Limtations: The punched card formats for this Operation
are as follows. No checks are made to determine if quantities are
greater or |less than the maxi mum and ni ni mum val ues.

Par aneters Punch Maxi mum Precision After
or Variabl es Format Val ue Deci mal Poi nt
Coefficients F10. 3 999999. 999 thousandt hs
Flow Limts F10. 3 999999. 999 thousandt hs
Carryover F10. 3 999999. 999 thousandt hs
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For Operation TATUM

Figure 1. Sanple Card | nput
- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T T e T T s S L
ROUT MINNC TO FEENC ~ MTNNC SQN 6 MINNCRTD SQ N 6 2 0

6. 000 7.000
300. 000
0. 075 0. 200 0.275 0. 250 0. 150 0. 050
0. 020 0.180 0. 250 0.225 0.175 0.100 0. 050
Figure 2. Sanple Qutput From Operation TATUM Print Parameter And
Print Carryover Routines
TATUM COEFFI CI ENT ROUTI NG FOR REACH ROUT MTNNC TO FEENC
COMPUTATI ONAL TI ME | NTERVAL | S 6 HOURS
NUMBER OF LAYERS
TI ME SERI ES USED BY THI S OPERATI ON
CONTENTS I.D. TYPE TI ME | NTERVAL
| NFLOW MTNNC SQI' N 6 HOURS
OUTFLOW MTNNCRTD SQI' N 6 HOURS
LAYER RANGE ( CMS) COEFFI CI ENTS
1 Q LESS THAN 300. 000 .075 .200 .275 .250 .150 .050
2 Q GREATER THAN 300. 000 .020 .180 .250 .225 .175 .100 .050

I NI TI AL CARRYOVER VALUES WERE SET TO ZERO BY DEFAULT
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